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1. A chimeric Mycosylated soluble interleukin-6 receptor 
(sIL-6R)-interleukin-6 (IL-6) pis^tein (sIL-6R/IL-6) and biologically active analogs 
thereof, comprising a fusion prSI^mTJre^uct between essentially all of the naturally 
occurring form of sIL-6R and esfenrialW^l of the naturally occurring form of IL-6, 
said SIL-6R/IL-6 and analogs th^eof\eing glycosylated in a similar fashion to the 
glycosylation of naturally occurring sIL-6R and IL-6. 

2. A chimeric sIL-6R/IL-6 protein and biologically active analogs thereof 
according to clairiji L wherein said sIL-6R is fused to IL-6 via a peptide linker 
molecule. 

3. A chimeric siL-6R/IL-6 protein and biologically active analogs thereof 
according to claim j^ wherein said linker is a very short, non-immunogenic linker of 
about 3 amino acid residues. 
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4. A chimeric sIL-6RxIL-6 protein and biologically active analogs thereof 
according to claim 3, wherein said linker is a tripeptide of the sequence E-F-M 
(Glu-Phe-Met). 

5. A chimeric sIL-6R/IL-6 proteinXand biologically active analogs thereof 
according to claim 2^ wherein said linke^is a peptide of 13 amino acid residues of 
sequence E-F-G-A-G-L-V-L-G-G-Q-F-I 
(Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-cV-Gln-Phe-Met). 

6. A chimeric sIL-6RyiL-6 jbrotein according t^/ ^ny orie of Llahntr 1-4, being 
the herein designated sIL-6R5Mal/IL-6 having a tripeptide linker of sequence 
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-F-^ between the C-\erminal Val-356 of sIL-6R and the N-terminal Pro-29 of 

tU 6K, said chimeric protein having the sequence set forth in Fig. 3. 
A- \ 
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7. A chimeric sIL-6R/IL-6 protein ac\^rding t^ ^y one of claims 1, 2, Qnd -5 r 
being the herein designated sIL-6R5Val/IJ^L-6 having a 13 amino acid peptide 
linker of sequence E-F-G-A-G-L-V-L-G-G-q\-M between the C-terminai Val-356 
of SIL-6R and the N-terminal Pro-29 of^lrr^Nsaid chimeric protem having the 
sequence set forth in Fig. 3 wherein the tripeptio^ of sequence E-F-M between 
positions 357-359 of Fig. 3 is replaced by said 13 amin^ acid peptide sequence, 

8. A chimeric sIL-6R/IL-6 protein according to claim 1 being the herein 
designated IL-6/sIL-6R having the-^ntwe^quence of IL-6 preceeding the sIL-6R 
sequence with a 14 amihoX acid^ peptide linker of sequence 
G-G-G-G-D-P-G-G-G-G-G-G-P-sWsto ID NO: 6) between the C-terminal 
MET-212 of IL-6 and the VAL-112 ofVlL-6R, said chimeric protein having the 
sequence set forth in Fig. 1 1 . 





9. A chimeric sIL-4R/IL-6 protein according to ^y on e of claims 1 8 , wherein 
said protein is produced In mammalian cells in a fully processed form. 

10. A chimeric sIL-6RyAjL>-6 protein according to claim 9 , wherein said protein is 
produced in human cells. 



11. A chimeric sIL-6R/IL-6 protein according to claim_9, wherein said protein is 
25 produced in CHO cells. 



12. A chimeric sIL-6R/IL-6 protein and biologically active analogs thereof 
according toN^n^x^ieW-ete^^ said chimeric protein and analogs are 

characterized by being capabl\of inhibiting the growth of highly malignant cancer 
cells. 



13. A chimeric sIL-6R/IL-6 p\otein and biologically active analogs thereof 
according to claim 12, whereiif-said^^phtmgric protein and analogs are characterized 
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rowth of mfehly malignant melanoma cells. 



by being capable of inhibiting the \ ; 



10 14. A chimeric sIL-6R/IL-6 pfSteinXand biologically active analogs thereof 
according tchtoj^^ene-of claims 1-14, wherein said chimeric protein and analogs are 
characterized by being capable of eliciting the in vivo engraftment of human 
hematopoietic cells in bone marrow transplantations. 




15 15. A chimeric sIL-6R/IL-6 protein and biologically active analogs thereof 
according tey^gS^^ ^c of claim s-+^HTwherein sam chimeric protem and analogs are 
characterized by being capable of protecting liver from hepatotoxic agents. 




16. A DNA sequence encodmg a chimeric sIL-6R/IL-6 protein and biologically 
0 active analogs thereof according w m n y^ic of claims 1 H . 



A DNA vector comprising a DNA sequence encoding ^,^^chimeric 
SIL-6R/IL-6 protein and biologicalm active analogs thereof according to/bny"OiTe ot 
-cl mms l-'H , said vector being suitaH^le for expression of said chimeric protein in 
25 mamnialian cells. 



18. A DNA vector according to claim 17, wherein said vector is suitable for 

, — . — ^ 

expression of said chimeric protein in human ceils. 

19. A DNA vector according to claim 17, wherein said vector is suitable for 
expression of said chimeric protein in CHO cells. 

20. A DNA vecto\ according t^/^^im 1-^-4^ wherein when said vector is 
expressed in mammalian or human cells, the expressed chimeric protein has a 
sequence that permits fuli\processing of the chimeric protein by the mammalian or 
human cells and secretion oXthe fully processed chimeric protein from the cells into 
the culture medium in which s\id cells are grown. 

21. A DNA vector according to^f ^^ one of claims 17^20^ wherein said vector is 
the herein designated plasmid pcDNAsIL-6R/IL-6 comprising a pcDNA3 vector 
containing the DNA sequence encoding the chimeric sIL-6R/IL-6 protein under the 
control of a cytomegalovirus (CMV) promoter. 

22. A DNA vector according toy ^ny one of claims 17 20, - wherein said vector is 
the herein designated plaWid pcDNA sIL-6R/L/IL-6 comprising a pcDNA3 vector 
containing the DNA sequence encoding the chimeric sIL-6R/IL-6 protein under the 
control of a cytomegalovirus (CMV) promoter, and wherein in said DNA sequence 
encoding said chimeric sILV6R/IL-6 protein there is inserted a linker sequence 
encoding a peptide linker at the EcoRI site placed between the sequence encoding 
the sIL-6R part and the sequence encoding the IL-6 part of the protein. 

Ota IT 

23. Transformed mammalian 6ells containing a DNA vector according •tc^'^^ny— 
■o no of claims 17^22 - which are capable of expressing the sIL-6R/IL-6 chimeric 




protein sequence carried by said vector and of fully processing the expressed 
protein and secreting it into the culture medium in which said cells are grown. 



24. Tranformed cVlls according to clai m 23 w herein in said cells are the herein 
escribed human embiVonal kidney cells 293 (HEK293) transfected by the pcDNA 
sIL-6R/Il-6 vector, said cells being capable of expressing the sIL-6R/IL-6 chimeric 
protein, fully processing said protein and secreting said protein into the culture 
medium in which said cells are grown in the form of an about 85 kDa glycoprotein. 



10 25. A method for producing \vchimeric protein or biologically active analogs 
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thereof according tcVSi^Xsn^-of-eim^ growing transformed cells 

according to claim 23 or 24 under conditions suitable for expression, processing 
and secretion of said protein or analogs mto the culture medium in which said cells 
are grown; and purifying said protein or analogs from said culture medium. 
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26. A method according to claim 25 , wherein the purification is carried out by 
immunoaffmity chromatography using monoclonal antibodies specific for sIL-6R. 

27. The use of a chimeric sIL-6R/IL-6 protein or analogs according t^/^i y one ef 
-eteims 1-11, ialts of any one thereof, and mixtures thereof, as an inhibitor of cancer 
cells. 
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28, The use of a chinierJcprotein or analog according to claim 27 , as an inhibitor 
of highly malignant melanoma cells. 

29. The use of a chimeric sIL\6R/IL-6 protein or analogs according t ^ny one o# 
claims 1 11^ salts of any one thereof, and mixtures thereof, as an active ingredient 
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for eliciting engraffi^ent of human hematopoietic cells in bone marrow 
transplantation. 

30. The use of a chimeric\lL-6R/IL-6 protein or analogs according to^y-one-ef- 
cldiuii) 1-11, salts of any one thereof, and mixtures thereof, as an active ingredient 
for protecting liver against hepatptoxic agents. 



31. 



The use of a chimeric sIL-6IVIL-6 protein or analogs according ty^any-ene-Gf 



j daims l - Ll , salts of any one thereof and mixtures thereof, as an active ingredient 
for increasing hematopoiesis, for treating liver or neurological conditions, or for 
other applications in which IL-6 or sIL-oJ?- are used. 



32. 



A chimeric SIL-6R/IL-6 protein or Vnalogs according to^^^^nj^-eirc^ 
i-1 1, "salts of any one thereof and mixtures thereof, for use in the preparation of a 
medicament for treating mammalian cancersXby way of inhibition of mammalian 
cancer cells, or in the preparation of a medicament for enhancement of bone 
marrow transplantation by way of eliciting engraftment of human hematopoietic 
cells in bone marrow transplantation, or in the preparation of a medicament for 
increasing hematopoeisis, or in the preparation of aVmedicament for treating liver or 
neurological disorders, or in the preparation of a medicament for other applications 
in which IL-6 or sIL-6R are used. 

33. A pharmaceutical composition comprising as active ingredient a chimeric 
SIL-6R/IL-6 protein or analog theteof according ty>^ >^n o of claims +44-rand a 
pharmaceutically acceptable carrier ,Viiluent or excipient. 
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34. A pharmaceutical composition according to claim 33 for the treatment of 



cancers. 



35. A pharmaceutical composition according to claim 33 for the enhancement of 
5 bone marrow transplantation. 

36. A pharmaceutical composition according to claim ^^33_for the treatment of 
liver or neurological disorders, or forXincreasing hematopoeisis or for other 
applications in which IL-6 or sIL-6R are use 
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37. A method for treating cancers in mammals, or for enhancing bone marrow 
transplantations, or for treating liver or neurological disorders, or for increasing 
^ hematopoiesis, or for other applications in which IL-6 or sIL-6R are used. 



cornprising administering to a patient a pharmaceutical composition according to 
J^^^^jg^ IS^^^^'^t e - uf clai i us -66-^ in a suitable dosage form and by a suitable route of 
administration. 
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